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It  has  heen  determined  that  improvements  at  30  harbors,  and  construc¬ 
tion  of  one  additional  harbor,  are  fully  justified  to  take  full  advantage 
of  the  27-foot  depths  provided  in  the  Great  Lakes  Connecting  Channels, 
the  Welland  Canal,  and  the  St.  Lavrence  Seaway.  Total  estimated  first 
costs  to  the  United  States  for  construction  were  $15^,400,000,  with  total 
annual  charges  of  $7^965,230.  Estimated  average  annual  benefits  are 
$25,237,100.  Since  benefits  to  current  program  of  deepening  the  connecting 
channels  will  be  realized  only  by  improving  harbors,  a  combined  Great  Lakes 
Connecting  Channels-Harbors  system  analysis  was  required.  The  system 
analysis  results  in  a  benefit-cost  ratio  of  2.0  for  the  combined  projects. 
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DEPARaMEKT  OF  THE  ARMY 
NORTH  CENTRAL  DIVISION,  COIOPS  OF  ENGINEERS 
536  South  Clark  Street 
Chicago,  Illinois  60605 


NCDPD-PF  30  Novemher  I966 

SUBJECT:  Great  Lakes  Harbors  Study  -  Final  Report 

S 

3 

TO:  Resident  Member 

Board  of  Engineers  for  Rivers  and  Harbors,  Washington,  D.C. 

I  HWRODUCTION 


1.  AUTHORITY 

a.  This  final  report  on  the  Great  Lakes  Harbors  Study  is  submitted 
in  response  to  resolutions  by  the  Committee  on  Public  Works,  United  States 
Senate,  adopted  18  May  1956,  and  by  the  Cc^miittee  on  Public  Works,  House 
of  Representatives,  United  States,  adopted  27  June  1956,  as  follows: 

"RESOLVED  BY  THE  COMMITTEE  OH  PJBLTC  WORKS  OF  THE  UNITED  STATES 
SENATE,  That  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  under 
Section  3  of  the  River  and  Harbor  Act,  approved  June  13,  1902,  be,  and  is 
hereby,  requested  to  review  the  reports  of  the  Chief  of  Engineers  on  the 
Great  Lakes  Connecting  Channels,  published  as  Senate  Document  Numbered  71> 
Ei^ty-fourth  Congress,  and  other  reports,  with  a  view  to  determining  the 
advisability  of  further  iii5)rovements  of  the  harbors  on  the  Great  Lakes  in 
the  interest  of  present  and  prospective  deep-draft  commerce,  with  due 
regard  to  the  scheduled  time  of  completion  of  the  St.  Lawrence  Seaway  and 
the  connecting  channels  between  the  Great  lakes." 


-M 


"RESOLVED,  BY  THE  COiSCETTEE  ON  PUBLIC  WORKS  OF  THE  HOUSE  OF 
REPEIESENTATIVES,  UNITED  STATES,  That  the  Board  of  Engineers  for  Rivers 
emd  Harbors  be,  and  is  hereby,  requested  to  review  the  reports  of  the 
Chief  of  Engineers  on  the  Great  Lakes  Connecting  Channels,  published  as 
S.  Doc.  71,  81^th  Congress,  and  other  reports,  with  a  view  to  determining 
the  advisability  of  further  improvements  of  the  harbors  on  the  Great 
Lakes  in  the  interest  of  present  and  prospective  deep-draft  commerce,  with 
due  regard  to  the  scheduled  time  of  conpletion  of  the  St.  Lawrence  Seaway 
and  the  connecting  channels  between  the  Great  Lakes." 

b.  The  Chief  of  Engineers,  by  letter  dated  10  December  I956,  author rted 
the  preparation  of  appropriate  interim  survey  reports  to  the  Great 
Lakes  Ifctrbors  Study.  Additional  authority  also  was  available  to 
consider  desired  improvements,  at  a  number  of  specific  harbors,  by 
separate  Coinnittee  resolutions  of  Congress.  The  studies  in  response 


. Hi . I . . 


to  soiTie  oi‘  these  resolutions  were  corneined  with  the  Great  Lal:es  Harbors 
Study . 

2.  PURPOSE  /JD  SCOPE 

a.  The  need  for  increasing  depths  at  Great  Lakes  Harbors  was 

recognized  in  studies  made  in  connection  with  the  Great  Lakes  Connecting 
Channels  report  published  in  Senate  Docujnent  Mo.  71,  Congress, 

1st  Session.  That  report,  which  recoirjr.e.nded  the  deece.ning  of  the 
connecting  channels  to  provide  a  controllii)g  depth  of  2?  feet,  was 
authorized  c;-  Congress  on  21  Marcl;  195o-  With  the  Great  Lakes  Connecti.'g 
Channels  authorized  for  deepening  to  a  controlling  depth  of  27  feet 
and  a  controlling  depth  of  27  feet  being  prov'ided  in  the  St.  Lawrence 
Seaway  from  I>iontreal  to  Lake  Erie,  it  wa?  necessary  to  deter.mine  the 
deepening  and  other  i.mprovements  that  would  be  economically  justified 
at  harbors  on  the  Great  Lakes  to  provide  harbor  depths  comme.nsurate 
with  those  in  the  Great  Lakes  Connecting  Channels  and  the  3t.  Lawrence 
Seaway.  Deepening  the  connecting  channels  between  Lakes  Superior, 

Huron,  Michigan  and  Erie,  as  authorized  by  Act  approved  21  March  1956, 
was  initiated  in  May  1957,  and  controlling  depth  of  2T  feet  was 
available  in  all  of  the  channels  in  June  I962.  The  controlling  depth 
of  27  feet  in  the  St.  Lawrence  Seaway  and  V/elland  Canal  has  been  available 
since  ]959-  Many  deep-draft  ships  could  not  load  to  depths  being  provided 
in  the  connecting  channels  and  St.  Lawrence  Seaway  until  the  harbors 
were  deepened. 

b.  Studies  of  Great  Lakes  coirmercial  harbors  have  been  completed 
under  the  authority  for  this  report  and  interim  reports  have  been  submitted 
for  all  harbors  for  which  further  improvements  are  economically  jr.stified 
at  this  time.  The  detail  studies  made  resulted  in  submitting  37  interim 
reports  recommending  improvements  at  3U  harbors.  In  addition  the  studies 
resulted  in  one  interim  report  recommending  a  new  harbor  for  authorization, 
m.aking  a  total  of  38  interim  reports  at  3b  harbors.  The  f5rst  i.nterim 
report  was  submitted  to  Congress  in  V&y  1959  and  the  final  one  in 
September  I965.  The  purpose  of  this  fi.nal  report  is  to  summarize  the 
results  of  the  studies,  presented  in  the  i.nterim  reports.  Information  is 
also  included  in  this  report  on  commercial  harbors  for  which  separate 
reports  were  subm.itted  during  the  past  ten  years  when  studies  were 

under  way  on  the  Great  Lakes  Harbors  Study. 

c.  Comprehensive  over-all  Great  Lakes  traffic  analyses  wer-e  made 
for  iron  ore,  coal,  stone  and  grain,  and  for  overseas  general  cargo. 

Traffic  analyses  for  other  commodities  were  made  as  required  for 
individual  harbors.  Engineering  studies  and  estimates  of  cost  of  plans 
of  .improvement  were  made  for  each  harbor  where  detailed  studies  were 
required  to  determ.ine  the  economic  feasibility  of  further  improvements. 

DESCRIPTIOM  AM)  ECONOMC  DEVEWPMENT 


3.  GREAT  LAKES  -  ST.  LAWRENCE  NAVIGATION  SYSTE^! 

a.  A  general  map  of  the  Great  Lakes  and  the  St.  Lawrence  River 
from  Lake  Ontario  to  I*fontreal  is  shewn  on  Plate  1. 


b.  The  Great  Lakes  -  St.  Lawrence  navigation  system  comprises 
the  following  major  features: 

(1)  The  five  Great  Lakes  -  Superior,  Huron,  Michigan  Erie 
ana  Ontario. 

(2)  The  connecting  channels  between  Lake  Superior,  Huron, 
Michigan  and  Erie,  including  the  locks  to  overcome  the  21-foot  drop  in 
the  St.  Marys  River  between  Lakes  Superior  and  Huron. 

(3)  The  Welland  Canal  and  locks  in  Canada  to  overcome  the 
326-foot  drop  between  Lakes  Erie  and  Ontario. 

(ii)  The  St.  Lawrence  Seaway,  including  locks  to  overcome  the 
fall  of  about  223  ^‘eet  between  Lake  Ontario  and  Montreal. 

(5)  Federal  harbors 

(6)  Private  harbors 

(7}  Terminal  and  transfer  facilities  for  commer''ial  traffic. 

c.  The  Great  Lakes,  with  their  connecting  cha.nnels  and  the 
Welland  Canal,  form  a  deep-draft  navigation  chain  with  a  controlling 
depth  of  27  feet,  extending  from  the  west  end  of  Lake  Superior  to  the 
south  end  of  Lake  Michigan  and  to  the  east  end  of  Lake  Ontario  at  the 
head  of  the  St.  Lawrence  River.  A  27-foot  navigation  project  is 
available  on  the  St.  Lawrence  River  from  Lake  Ontario  to  I-fontreal. 

There  is  a  35-foot  navigation  channel  from  Montreal  to  the  sea.  The 
length  of  steamer  track  from  Duluth,  Minnesota,  at  the  west  end  of 
Lake  Superior,  to  the  head  of  the  St.  Lawrence  River,  at  the  east 
end  of  Lake  Ontario,  is  about  1,150  miles,  and  from  the  head  of  the 
river  to  pfontreal  is  about  IS5  miles.  There  is  a  9-foot  barge  canal 
connection  between  the  deep-draft  Calumet  Harbor  and  River  project  at 
the  southerly  end  of  Lake  I-iichigan  with  the  9-foot  Illinois  VJaterwav, 
which  connects  with  the  Mississippi  River  inland  waterway  system.  Thus, 
there  are  two  modern  water  routes  between  the  Great  Lakes  and  the  sea, 
the  St.  Lawrence  River  to  the  Atlantic  Ocean,  and  the  inland  waterway 
system  to  the  Gulf  of  Mexico. 

d.  In  1956,  when  this  study  was  authorized,  there  were  6l 
commercial  harbors  on  the  Great  Lakes,  with  controlling  depths  ranging 
from  16  to  26  feet,  with  only  three  harbors  having  depths  of  26  feet. 

Ji.  NAVIGATIOK  SEASON 

Navigation  on  the  Great  Lakes  -  St.  Lawrence  system  above  Montreal 
is  closed  for  about  four  months  each  winter  due  to  ice.  The  season  of 
navigation  through  the  system  averages  about  eight  months,  with  navigation 
usually  opening  during  the  first  half  of  April  and  closing  about  the 
middle  of  December.  There  is  a  small  amount  of  intralake  traffic 

during  the  winter  on  Lakes  l-iichigan  and  Erie,  and  on  the  Detroit  River. 
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'^lis  traffic  is  not  pertinent  to  the  studies  in  this  report. 
.  W.4TER  lEVEIS 


a.  The  «ater  levels  oi  one  Great  Lakes  vary  from  year  to  year, 
nd  from  month  to  month  during  each  year.  The  differerce  between  the 
ighest  and  lowest  monthly  average  levels  on  the  lakes  since  l86c, 
he  period  of  record,  has  aLvsanted  to  3-5  feet  on  Lake  Superior,  6.3  fe« 
r.  Lakes  Michigan,  Huron  and  O.ntario,  and  5-3  feet  on  Lake  Erie.  Dari.nt 
■ach  year,  xhe  laVie  levels  usually  follow  a  seasonal  pattern  with  the 
:igh  for  the  year  taking  place  in  the  summer  months  a.nd  the  low  taking 
,lace  in  the  winter  during  the  closed  season  of  navigation.  The 
seasonal  variation  retween  the  summer  high  and  the  winter  low  usually 


b.  At  any  paint  on  ts’e  lakes  there  are  dail;  and  hourly  level  fluctu¬ 
ations  which  vary  from  a  few  inches  to  several  feet  according  tc  the  lal;e 
and  place  involved.  They  are  caused  b;  winds  blowing  over  a  lake's  surfac 
or  by  differe.nces  in  the  atmcsrheric  pressure  on  different  areas  of  the 
la.:e's  surface.  During  such  short-poriod  disturbances  of  a  lake  surface, 
the  level  of  one  area  of  the  lake  is  raised  while  the  level  of  another 
area  is  lowered.  For  example,  the  effect  of  wind  in  causing  such  a 
disturbance  may  be  to  drive  the  surface  water  forward  in  greater  voliune 
than  that  carried  by  t'ne  lower  return  currents,  thus  raising  the  water 
level  at  the  shore  toward  which  the  wind  is  blowing  a:id  lowering  it  at 
the  opposite  shore.  Such  effects  are  more  pronounced  in  bays  and  at 
the  extremities  of  the  lakes  where  the  impelled  water  is  concentrated 
in  a  restricted  space  by  the  converging  shores,  especially  if  coupled 
with  a  gradually  sloping  inshore  bottom  which  reduces  the  depth  and 
checks  the  reverse  flow.  The  ina:-:imum  short -period  rises  which  have 
been  observed  on  the  individual  lakes,  and  their  frequencies  of 
occurrence,  are  presented  in  Table  2. 


n  greaxer  vouiune 
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Table  2  -  Observed  Short  Period  Rises  On  The  Great  Lakes  l860-i96^ 


Lake 

Temporary  Rise 

and 

Gage 

Maximum 

Feet 

Frequency 

Years 

One  Year 
Frequency,  ft 

SUPERIOR 

Marquette, 

Michigan 

2.8 

44 

1.4 

MICHIGAN 

Calumet  Harbor, 
Illinois 

2.8 

i  30 

1.8 

HURON 

Fort  Gratiot, 
Michigan 
(Near  head  of 

St.  Clair  R.) 

2.5 

10 

l.T 

ERIE 

Buffalo, 

Hew  York  ! 

8.4 

50  1 

4.9 

Toledo, 

Ohio 

5.3 

35 

3.4 

ONTARIO 

Tibbetts  Pt., 

New  York 
(Near  head  of 

St.  Lawrence  R.) 

2.9 

16 

1.7 

c .  All  project  depths  in  the  Great  Lakes  navigation  system 
are  in  feet  below  low  water  datum,  the  plane  on  each  lake  to 
which  Federal  navigation  depths  are  referred.  Low  water  datum 
is  referenced  to  IGLD  (1955  International  Great  Lakes  Datum) 
Elevations  are  in  feet  above  mean  water  level  at  Fathers  Point, 
Quebec,  a  point  on  the  St  Lawrence  River  near  the  river 
transition  to  the  Gulf  of  St.  Lawrence.  The  present  low  water 
datum  planes  for  each  of  the  lakes  were  established  in  1933 
from  a  consideration  of  the  recorded  levels  that  had  been  experienced 
' Ince  i860.  The  low  water  datum  levels  were  selected  so  as  to 
represent  what  might  be  termed  the  average  low  levels  rather 
than  the  extreme  low  levels.  With  the  low  i  ater  datums  as  planes 
of  reference,  depths  available  during  the  navigation  season  are 
generally  equal  to  or  greater  than  project  depths  except  during 
extreme  low  water  years,  such  as  those  occurring  during  the 
mid-1920's  and  mid-1930's  and  during  the  early  1960's.  For  the 


connecting  rivers  between  Lakes  Superior  and  Huron,  between 
Lakes  Huron  and  Erie,  and  for  the  upper  reaches  of  the  St.  Laurence 
River,  low  water  datum  is  the  sloping  surface  of  the  rivers 
when  the  lakes  are  at  their  low  water  datum  elevations. 

6.  TRIBUTMY  AREA- 

a.  The  tributary  area  of  the  Great  Lakes,  which  generates- 
the  large  amount  of  commerce  on  the  Great  Lakes,  includes  large 
parts  of  the  eight  states  which  border  the  Great  Lakes,  In 
addition  to  the  bordering  states,  the  tributary  area,  from  the 
standpoint  of  commerce  on  the  Great  Lakes,  includes  several 
additional  states,  particularly  in  the  coal-producing  area  bordering 
the  easterly  part  of  the  basin,  and  the  grain  and  livestock-producing 
areas  in  the  north  central  United  States  bordering  the  westerly 

part  of  the  basin.  Also,  in  additii^n  to  the  states  bordering  on 
the  Great  Lakes,  all  or  part  of  11  states  adjoining  the  Great  Lakes 
border  states  are  tributary  to  the  Great  Lakes  from  the  standpoint 
of  overseas  commerce  through  the  St.  Lawrence  Seaway. 

b.  The  major  items  of  commerce  on  the  Great  Lakes  are  iron 
ore,  limestone,  coal,  grain,  petroleum  products  and  overseas  general 
cargo.  The  availability  of  low  cost  water  transportation  on  the 
Great  Lakes  for  the  almost  unlimited  resources  of  iron  ore,  coal 
and  limestone  has  resulted  in  making  the  Great  Lakes  region  the 
heart  of  the  nation  for  heavy  industry,  including  the  production  of 
iron  and  steel,  and  related  manufactures  using  large  volumes  of 
iron  and  steel.  Statistics  by  the  U.  S.  Bureau  of  Census  show  that 
the  value  added  by  manufacture  in  1958^  for  areas  within  99  miles 

of  Great  Lakes  ports,  was  over  33-hillion  dollars,  which  was  2h 
percent  of  the  total  value  added  by  manufacture  in  the  entire 
United  States. 

c.  There  are  29  Standard  Metropolitan  Statistical  Areas  in 
the  Great  Lakes  basin,  with  a  total  population  of  21,587,000  in 
i960.  The  five  largest  areas  are  as  follows: 


Population  in  i960 


Milwaukee,  Wisconsin  1,232,731 
Chicago,  Illinois  6,220,913 
Detroit,  Michigan  3,762,360 
Cleveland,  Ohio  1,909,^83 
Buffalo,  New  York  1,306,957 


existing  projects 

7.  CONNECTING  CHANNEIS 

a.  Improvement  of  the  connecting  channels  above  Lake  Erie 
was  authorized  on  21  March  1956.  The  improvement  provided  for 
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increasing  controlling  depths  from  24.8  feet  and  21  feet  below  low 
water  datum  in  downbound  and  upbound  channels  respectively  to  a 
controlling  depth  of  27  feet  below  low  water  datuiii  in  both  downbound 
and  upbound  channels.  The  channels  were  designed  to  provide  a  safe 
draft  of  25.5  fee.,  for  Great  Lakes  freighters  when  the  water  level  is 
at  low  water  da  ir-.  In  order  to  provide  this  safe  draft,  project 
depths  varied  from  27  to  30  feet  to  provide  allowancea  for  squat  of 
vessel  when  under  way,  for  e  .posure  to  wave  action,  S'ld  for  an  additional 
foot  of  clearance  between  safe  draft  and  channel  depr.h  for  hard  bottom 
than  for  soft  bottom,  where  applicable.  The  project  depths  have  been 
available  through  th‘=‘  connecting  channels  since  June  1962. 

b.  The  exi^ti•g  project  provides  for  the  construction  and  operation 
of  four  locks  in  the  S'"'.  Marys  River  at  Sault  Ste.  Marie,  liichi.gan.  The 
principal  features  rf  the  locks  are  shown  in  Table  3-  There-  is  one 
lock  at  Sault  Ste.  iiarie,  Ontario.  Tnis  lock  is  59  feet  wide  and 
feet  long,  with  a  depth  of  16.8  feet  over  the  sills. 

Table  3  -  Principal  Features  of  Locks,  St.  Marys  Falls  Canal 


Principal  Features 


Width,  feet 

Length  between  miter 
sills,  feet 

Depth  on  upper  miter 
sill,  feet 

Depth  on  lower  miter 
sill,  feet 

Lift,  feet 


Poe -Under 


MacArthur 

Sabin 

Davis 

Const. 

80 

80 

80 

110 

800 

1350 

1350 

1200 

31 

24.3 

24.3 

32 

31 

23.1 

23.1 

32 

21.7 

21.7 

21.7 

21.7 

—  Scheduled  for  completion  in  fall  of  I967. 

c.  Controlling  depths  of  27  feet  have  been  available  since  1959 
in  the  Welland  Canal  between  Lake  Erie  and  Lake  Ontario,  and  in  the 
St.  Lawrence  River  from  Lake  Ontario  to  Montreal,  Quebec.  There  is  a 
35-foot  ship  channel  in  the  St.  Lawrence  River  from  Montreal  to  the 
ocean.  The  controlling  dimensions  of  Welland  Canal  locks  are  80  feet 
wide,  and  859  feet  long  between  miter  sills,  with  depth  of  30  feet  over 
sills.  St.  Lawrence  River  locks  are  the  same  size  as  Welland  Canal 
locks,  except  they  are  860  feet  long.  Prior  to  1959  the  controlling 
depth  in  the  Welland  Canal  was  25  feet,  and  in  the  St.  Lawrence  River 
above  Montreal  was  l4  feet.  Controlling  lock  dimensions  in  the 
St.  Lawrence  River  prior  to  1959  were  252  feet  long  and  kh  feet  wide, 
with  depth  of  Ik  feet  over  the  sills. 


d.  The  limiting  dimensions  of  ships  for  the  MacArthur  Lock  at 
St.  Marys  falls  Canal,  .and  for  the  Welland  Canal  and  St.  Lawrence 
River  locks,  are  730  feet  long  and  75-?foot  beam.  These  locks  .have 
depths  in  excess  of  channel  depths  leading  to  the  locks.  Consequently:, 
the  draft  of  ships.  Is  limited  by  channe.l  depths ,  and  not  by  the  locks . 

8.  HARBORS 

The  project  depths  in  1956,  prior  to  Initiation  of  stqdie.s  for 
this  report,  for  6l  Federal  commercial  harbors  are  shown  in  Table  h. 

The  depths  shown  are  for  the  protected  harbor  areas  which,  in  general,. 
control  maximitn  drafts.  At  many  harbors,  increased  depths  have  been 
provided  in  lake  approaches  and  in  entrance  channels  to  allow  more 
clearance  between  channel  depth  and  draft  due  to  v?ave  action  in  exposed 
areas and  also  due  to  squat  when  ships  are  under  way.  Detailed 
information  on  existing  harbor  projects  in  1956  can  be  found  in  the 
interim  reports.  These  interim  reports  are  discussed  further  in 
paragraph  12  below,  under  Plan  of  Improvement. 
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Table  U  -  Project  Depths  in  1956  for  Federal  Commercial  Harbors  on  Great  Lakes 


Project 

Location  Depth  i 

-  -  - _ _  (feet) 


LAKE  SUPERIOR 

Grand  Marais,  Minn. 

l6 

Two  Harbors,  Minn. 

26 

Duluth- Superior,  Minn.  &:  Wis. 

20-26 

Ashland,  Wis. 

20-25 

Ontonagon,  Mich. 

15 

Presque  Isle,  Mich. 

26 

Marquette,  Mich. 

25 

Grand  Marais,  Mich. 

18 

LAKE  MICHIGAN 

Manistique,  Mich. 

18 

Gladstone,  Mich. 

19 

Menominee,  Mich. 

21 

Green  Bay,  Wis . ' 

22 

Sturgeon  Bay  Canal,  Wis. 

22 

Kewaunee,  Wis. 

20 

Two  Rivers,  Wis. 

18 

Manitowoc,  Wis. 

21 

Sheboygan,  Wis. 

15-21 

Port  Washington,  Wis. 

18-21 

Milwaukee,  Wis. 

21 

Racine,  Wis. 

19-21 

Kenosha,  Wis. 

21 

Waukegan,  Ill. 

18 

Chicago,  Ill. 

21 

Calumet  Harbor,  Ill. 

21-26 

Indiana  Harbor,  Ind. 

22-26 

Michigan  City,  Ind. 

18 

St.  Joseph,  Mich. 

18-21 

South  Haven,  Mich. 

19 

Holland,  Mich. 

21 

Grand  Haven,  Mich. 

21 

Muskegon,  Mich. 

21 

White  Lake,  Mich. 

16 

Ludington,  Mich. 

18 

Manistee,  Mich. 

21 

Portage  Lake,  Mich. 

18 

Frankfort,  Mich. 

18 

Charlevoix,  Mich. 

18 

Location 

Project 
Depth  i 
■^Teet) 

■LAKE  HURON 

Cheboygan,  Mich. 

15-18 

Alpena,  Mich. 

18.5 

Saginaw  River,  Mich. 

16.5-24 

Harbor  Beach,  Mich. 

21 

Black  River,  Port  Huron, 

Mich.  20 

LAKE  ST. ,  CLAIR  ^  LAKE  ERIE 

Detroit-Rouge  River,  Mich. 

18-25 

Detroit- Trenton  Channel,  Mich 

21 

Monroe,  Mich. 

21 

Toledo,  Ohio 

25 

Sandusky,  Ohio 

21-22 

Huron,  Ohio 

25-26 

Lorain,  Ohio 

24-25 

Cleveland,  Ohio 

21-25 

Fairport,  Ohio 

21-25 

Ashtabula,  Ohio 

24 

Conneaut,  Ohio 

25-26 

Erie,  Pa. 

18-25 

Dunkirk,  N.  Y. 

16-17 

Buffalo,  N.  Y. 

22-25 

Black  Rock  Channel,  N.  Y. 

21 

LAKE  ONTARIO 


Rochester,  N.  Y. 

20 

Great  Sodus  Bay,  N.  Y. 

20 

Oswego,  N.  Y. 

21-22 

Ogdensburg,  N.  Y. 

19-21 

1  Depths  shown  are  for  protected  harbor  areas  only.  Increased  depths  for 
entrance  channels,  including  lake  approaches,  are  not  shown. 


COMMERCE  AND  VESSEL  TRAFFIC 


9.  EXISTING  COMMERCE 

a.  The  existing  commerce  discussed  herein  includes  all  United 
States  commerce  on  the  Great  I^kes  for  the  ten-year  .period  1955-1-96^ , 
including  domestic,  Canadian  and  overseas  commerce,  hut  excluding 
internal,  intraport  and  local  traffic.  During  the  ten-year  period 
1955-1964,  the  annual  commerce  averaged  190,035>000  tons  and  varied 
from  a  low  of  158,084,000  tons  in  1958  to  a  high  of  217,538>000  tons 
in  1957-  A  summary  of  United  States  commerce  on  the  Great  Lakes  for 
ten-year  period  1955-1964  is  shown  in  Table  5^  and  a  summary  of  the  same 
commerce  b2/  major  commodities  is  shown  in  Table  6. 

b.  Commerce  at  55  Federal  harbors  on  the  Great  Lakes  for  the  ten-year 
period  1955-1964  is  shown  in  Table  7>  and  for  15  private  harbors  is 

shown  in  Table  8.  Plates  2  through  10  are  a  set  of  flow  charts  which 
shown  for  1964  the  movements  on  the  Great  Lakes  of  major  commodities. 

United  States -Canadian  traffic.  United  States -overseas  traffic,  and  a 
summary  of  domestic  traffic,  excluding  local  and  intraport  traffic.  The 
character  of  the  movements  in  1964  are,  in  general,  representative  of 
movement  of  Great  Lakes  traffic  in  recent  years. 

c.  The  largest  item  of  commerce  is  iron  ore,  which  is  shipped  from 
ports  on  Lake  Superior,  from  Escanaba,  Michigan,  on  Lake  Michigan,  and 
from  Canada  on  the  St.  Lawrence  River  below  Montreal.  Iron  ore  is 
received  at  ports  at  southerly  end  of  Lake  Michigan,  on  the  Detroit  River, 
at  ports  along  southerly  shore  of  Lake  Erie,  and  at  Buffalo  and  Tonawanda, 
New  York,  at  the  eastern  end  of  Lake  Erie.  The  second  largest  item  of 
commerce  is  coal,  which  is  shipped  from  Calumet  Harbor,  Illinois,  from 
Toledo,  Ohio  and  other  ports  along  the  south  shore  of  Lake  Erie  and  from 
ports  along  the  south  shore  of  Lake  Ontario.  Coal  is  widely  distributed 
throughout  the  Great  Lakes,  with  a  substantial  percentage  of  the  total 
movement  exported  to  Canada.  Practically  all  of  the  stone  is  shipped 
from  private  harbors  on  Lake  Huron  and  on  the  northerly  shore  of  Lake 
Michigan.  The  major  portion  of  the  stone  is  shipped  to  steel-producing 
areas  at  southerly  end  of  Lake  Michigan,  on  Detroit  River,  and  along 
southerly  shore  of  Lake  Erie,  including  Buffalo  Harbor.  The  remainder 

is  given  wide  distrubution  through  the  Great  Lakes,  primarily  for 
production  of  cement,  for  constnlttion  purposes  and  for  chemical  industries. 
Most  of  the  grain  shipments  are  from  Duluth-Superior  harbor  at  west  end 
of  Lake  Superior,  from  Calumet  Harbor,  Illinois,  and  from  Toledo,  Ohio, 
with  some  shipments  from  several  other  ports.  Most  of  the  grain  is  destined 
for  Buffalo,  New  York,  and  for  export,  through  the  St.  Lawrence  Seaway. 
Overseas  general  cargo  commerce  is  widely  distributed  throughout  the 
Great  Lakes  area.  Petroleum  products  are  given  wide  distribution  through¬ 
out  the  Great  Lakes.  A  large  percentage  of  total  shipments  of 
petroleum  products  is  from  Indiana  Harbor,  Indiana  with  substantial 
shipments  from  Muskegon,  Mchigan;  Saginaw  River,  Michigan,  and 
Toledo,  Ohio. 
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Table  7  -  Commerce  at  55  Federal  Harbors  for  10- Year  Period  1955-1964,  Excluding  Internal,  Intraport  and 

Local  Traffic 
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10.  PROSPECTIVE  COMMERCE 

a.  During  the  10 -year  period  1955-196^,  traffic  in  four 
major  commodities,  iron  ore,  coal,  stone  and  grain,  comprised  about 
85  percent  of  total  United  States  commerce  on  the  Great  Lakes. 

These  four  commodities  and  overseas  general  cargo  coaiprise  the 
major  items  of  commerce  considered  in  developing  plans  for  a  system 
of  harbors  to  take  full  advantage  of  the  recent  improvements  in  the 
connecting  channels  above  lake  Erie,  in  the  Welland  Canal,  and  in 
the  St.  Lawrence  Seaway.  Comprehensive  over-all  Great  Lakes  traffic 
analyses  were  made  for  iron  ore,  coal,  stone,  grain  and  overseas 
general  cargo  to  develop  estimates  of  prospective  traffic  as  a 
basis  for  determining  harbor  improvements  which  could  be  justified. 

For  other  commodities,  traffic  analyses  were  made  as  indicated  at 
individual  harbors.  The  five  traffic  analyses  accompany  this 
report  in  the  following  appendices: 

Appendix  A  -  Iron  Ore  Traffic  Analysis 

Appendix  B  -  Coal  Traffic  Analysis 

Appendix  C  -  Stone  Traffic  Analysis 

Appendix  D  -  Grain  Traffic  Analysis 

Appendix  E  -  Great  Lakes-Overseas  General  Cargo  Traffic 
Analysis 

b.  The  iron  ore  traffic  analysis  developed  estimates  of 
prospective  shipments  and  receipts  of  iron  ore  at  United  States  Great 
Lakes  harbors  for  the  pO-year  period  1958-2007-  Total  annual 
average  receipts  at  United  States  harbors  for  the  50-yeaT  period  are 
estimated  at  about  138-millioa  tons.  It  is  estimated  that  about 

70  percent  of  this  total  will  be  shipped  from  Great  Lakes  ports,  about 
29  percent  from  eastern  Canada  through  the  St.  Lawrence  Seaway,  with 
the  balance  of  about  1  percent  from  overseas.  Table  9  shows 
estimated  average  annual  shipments  from  all  Great  Lakes  harbors, 
shipments  through  the  St.  Lawrence  Seaway  to  United  States  harbors, 
and  receipts  at  all  United  States  Great  Lakes  harbors  for  the 
50-j'ear  period  1958-2C07. 

c.  The  coal  traffic  analysis  developed  estimates  of  average  annual 
prospective  shipsisnts  of  coal  for  50-year  period  1965-3115  from  all 
United  States  Great  Lakes  harbors,  and  the  distribution  of  total 
shipments  to  both  United  States  and  Canadian  harbors.  Estinated 
average  annual  shipments  asfflunted  to  120-million  tons,  with  about  73 
percent  shipped  -to  United  States  harbors,  and  the  balance  of  about 
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27  percent,  shipped  to  Canada.  Table  10,  Page  21,  presents  estimates 
of  average  annual  shipments  from  United  States  harbors  and  distribution 
of  this  commerce  to  United  States  and  Canadian  receiving  ports. 

d.  The  stone  traffic  analysis  developed  estimates  of  prospective 
shipments  and  receipts  of  stone  at  Great  takes  harbors  for  the 
50-year  period  1958-2007.  Practically  all  of  the  stone  is  shipped 
from  private  harbors.  Estimated  average  annual  shipments  are 
50,5^0,000  tons.  Table  11,  Page  23,  presents  estimates  of  average 
annual  shipments  and  receipts. 

e.  The  grain  traffic  analysis  developed  estimates  of  prostrective 
traffic  in  grain  for  the  years  I965,  I98O,  and  2015.  There  are  three 
general  types  of  grain  movements  on  the  Great  Lakes,  as  follows: 

Shipments  betsjeen  United  States  harbors  designated  as 

lalie'wise  movements. 

Exports  from  United  States  harbors  to  Canada  and  overseas. 

Imports  from  Great  Lakes  harbors  in  Canada. 

Lakevise  receipts  and  shipments  of  grain  averaged  3»^50,C'00  tons 
during  the  19^8-1957  period,  and  declined  to  an  average  of  2,558,000 
tons  during  the  1959-1983  period.  There  vas  a  large  increase  in 
exports  of  grain  following  the  opening  of  the  St.  Lawrence  Seaway  in 
1959.  Exports  averaged  6Ul,000  tons  during  the  19J48-1957  period, 
increased  to  8&0,000  tons  in  1958,  and  to  3; ^70,000  tons  in  1959, 
the  year  the  deep-draft  St.  Lawrence  Seaway  was  opened,  with  a 
further  increase  to  6,413,000  tons  in  1983.  Itotal  lakewise  shitmients 
and  exports  were  9^138,000  tons  in  1963.  The  estimated  prospective 
shipments  of  grain  for  the  years  196’^,  I98O  and  2015  are  10,750,000, 
l4,C-00,000,  and  19,6-00, GCO  tons,  respectively.  Table  12,  Page  24, 
shows  total  shipments  broken  down  between  erraorts  and  lakewise 
shipments  for  the  years  1948  through  I963,  and  projected  shipments 
for  the  years  I965,  I980,  and  2015.  Imports  of  grain  from  Canadian 
Great  LaJies  harbors  declined  from  an  annual  average  of  1,378,C*00 
tons  during  the  1948-1957  period  to  an  an,nual  average  of  320,000 
tons  during  the  1959-1963  p-eriod,  the  first  five  years  of  operation 
of  the  deep-draft  St.  Lawrence  Seava;:.  Future  imports  are  expected 
bo  remain  at  a  relatively  low  level  and  will  comprise  only  a  small 
segment  of  the  Great  Lakes  grain  movei^nt.  Ho  estimate  of  prospective 
traffic  has  been  made  for  this  issvement. 


f.  The  Great  Lakes  overseas  general  cargo  traffic  analysis 
develop-ed  estimates  of  total  prospective  traffic  in  overseas  general 
cargo  to  all  United  States  Great  Lakes  harlxjrs  for  the  years  1965,  1975, 
1985,  1995>  2C-05  and  2)15.  Estimates  of  prospective  traffic  at 
individual  harbors  were  then  developed  as  retired  for  interim  reports. 
■Tnere  was  a  large  increase  in  United  States  overseas  general  cargo 
traffic  on  the  Great  Lakes  in  1959»  t;he  year  the  St.  Lawrence  Seaway 


vas  opened  to  deep-draft  traffic.  The  average  annual  overseas  general 
cargo  during  the  7-year  period  1952-1958  -was  if 93 #000  tons.  In 
1958,  it  was  ■)8,000  tons,  while  in  1959#  the  first  year  deep-draft 
ships  could  en..er  the  Great  Lakes  through  the  St.  Lawrence  Seaway, 
it  increased  to  1,8T5#000.  tons.  In  1964 the  total  traffic -was 
4,165,000  tons.  Table  13,  Page  25#  presents  estimates  of  overseas 
liner  type  general  cargo  as  developed  in  the  Great  Lakes -Overseas 
General  Cargo  Traffic  analysis. 


Table  9  -  Prospective  Average  Annual  Iron  Ore  Commerce  for  50- Year 

Period  1958-200? 

SHIPMENTS  RECEIPTS  -  U.  S.  HARBORS 


Harbor 

Millions 
of  Net 
Tons 

Harbor 

Millions 
of  Net 
Tons 

Michipicoten,  Ontario 

1.88 

Calumet  Hbr  &  Riv,  Ill  &  Ind  19.OI 

Fort  Arthur,  Ontario 

6.45 

Indiana  Harbor,  Indiana 

14.01 

Taconite,  Minnesota 

10.77 

Gary,  Indiana 

14.02 

Silver  Bay,  Minnesota 

9.80 

Detroit,  Michigan 

1.72 

Two  Harbors,  Minnesota 

14.45 

River  Rouge,  Michigan 

5.45 

Duluth- Superior,  I«Iinn-Wis 

43.90 

Trenton  Channel,  Michigan 

4.87 

Ashland,  Wisconsin 

2.76 

Toledo,  Ohio 

7.50 

Presque  Isle,  Michigan 

6.14 

H^iron,  Ohio 

2.65 

Marquette,  Michigan 

0.63 

Lorain,  Ohio 

7.42 

Escanaba,  Michigan 

3.51 

Cleveland,  Ohio 

20.88 

Picton,  Ontario 

0.98 

Ashtabula,  Ohio 

10.54 

Total  frm  Great  Lakes  Hbrs 

101.27  i 

Conneaut,  Ohio 

15.05 

Erie,  Pennsylvania 

4.16 

Eastern  Canada  via 

Tonawanda,  New  York 

0.46 

St.  Lawrence  Seaway 

39.75  ^ 

Niagara  River,  New  York 

0.73 

Foreign  sources  overseas 

via  St.  Lawrence  Seaway 

1.50  2 

Buffalo,  Nevf  York 

9.48 

Total  U.  S.  Harbors 

137.95 

Canadian  Harbors  i 

4.57 

Total 

142.52 

Total 

142.52 

1  Includes  estimate  of  about  4.57-million  tons  shipped  to  Canadian  Great 
Lakes  Harbors  from  Lake  Superior  Region 

2  For  U.  S.  Harbors 
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Table  10  -  Prospective  Average  Annual  Coal  Commerce  for  50-Year 

Period  1965-2015 


SHIPMENTS 


Harbor 

Thousands 
of  Net 
Tons 

Toledo,  Ohio 

47,250 

Sandusky,  Ohio 

17,000 

Huron,  Ohio 

1,200 

Lorain,  Ohio 

3,200 

Cleveland,  Ohio 

700 

\ 

Pairport,  Ohio 

1,900 

Ashtabula,  Ohio 

6,000 

Conneaut,  Ohio 

2,600 

Erie,  Pennsylvania 

3,000 

Buffalo,  Nev;  York 

700 

Total  Lake  Erie  Harbors 

(83,550) 

Calumet ,  I].l . ,  and  Burns 
Waterway,  Indiana 

24,350 

Total  Lake  Michigan  Kbrs 

(24,350) 

Rochester,  New  York 

2,100 

Great  Sodus  Bay,  New  York 

7,70c 

Oswego,  New  York 

2,300 

Total  Lake  Ontario  Hbrs 

(12,100) 

GRAKB  TOTAL 

120,000 

RECEIPTS 

Harbor 

Tliousands 
of  Net 
Ton:. 

Two  Harbors,  Minnesota 

160 

Duluth-Superior,  Minn-Wis 

4,750 

VJashburn,  Wisconsin 

90 

Ashland,  Wisconsin 

450 

Ontonagon,  t'lichigan 

350 

Hancock,  Michigan 

30 

Houghton,  Michigan 

30 

Dollar  Bay  (Keweenaw 
Waterway),  I'lichigan 

160 

Torch  Lake,  Michigan 

170 

Marquette,  Michigan 

150 

I^unising,  Michigan 

60 

Sault  Ste.  Marie,  Michigan 

130 

Lime  Island,  Michigan 

120 

Detour,  Michigan 

700 

;4anistique,  Michigan 

20 

Escanaba,  Michigan 

230 

Menominee,  Michigan 

350 

Green  Bay,  Wisconsin 

2,560 

UO 


Two  Rivers j  Wisconsin 


Table  10  -  Prospective  Average  Annual  Coal  Commerce  for  50-Year 

Period  1965-2015  (Continued) 


RECEIPTS 


Harbor 

Thousands 
of  Net 
Tons 

Manitowoc,  Wisconsin 

310 

Sheboygan,  Wisconsin 

540 

Port  W'ashington,  Wisconsin 

1,600 

Milwaukee,  Wisconsin 

2,200 

Racine,  Wisconsin 

80 

VJaukegan,  Illinois 

8o 

Calumet  Harbor,  Ill-Ind 

3,450 

Indiana  Harbor,  Indiana 

3,350 

Burns  Waterv/ay,  Indiana 

3,000 

St.  Joseph,  Michigan 

20 

Holland,  Michigan 

6o 

Grand  Haven,  Michigan 

50 

^^uskegon,  Michigan 

2,000 

Ludington,  Michigan 

200 

Manistee,  Michigan 

300 

Traverse  City  , 

Michigan 

50 

Cheboygan,  Michigan 

30 

Alpena,  Michigan 

2,120 

Saginaw  River,  Michigan 


RECEIPTS 


Harbor 

Thousands 
of  Net 
Tons 

Harbor  Beach,  Michigan 

1,1S0 

Port  Huron,  Michigan 

500 

St.  Clair  River,  Michigan 

2,460 

Detroit,  Michigan 

5,500 

Rouge  River,  Michigan 

7,900 

Ecorse,  Michigan 

50 

Trenton  Channel,  Michigan 

2,130 

Monroe,  Michigan 

5,460 

Toledo,  Ohio 

1,B00 

Islands,  West  End  Lake  Erie 

20 

Erie,  Pennsylvania 

190 

Buffalo,  New  York 

1,530 

Niagara  River,  New  York 

6,-500 

Oswego,  New  York 

3,200 

Ogdensbxarg,  New  York 

110 

Private  Harbors 

15,890 

Total  U.  S.  Harbors 

(88,000) 

Total  Canadian  Harbors 
from  United  States  Great 
Lakes  Harbors 

32,000 

120,000 


3,600 
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GRAND  TOTAL 


Table  11  -  Prospective  Average  Annual  Stone  Coiranerce  for  50- Year 

Period  1958-200? 


SHIPMENTS 


RECEIPTS 


Thousands 


Thousands 


Harbor 

of  bet 
Tons 

Harbor 

of  Net 
Tons 

Drummond  Island,  Michigan 

2,941 

Duluth- Superior,  Minn-Wis 

1,626 

Port  Dolomite,  Michigan 

2,703 

Manitowoc,  Wisconsin 

484 

Port  Inland,  Michigan 

7,888 

Milwaukee,  Wisconsin 

588 

Calcite,  Michigan 

28,000 

Calvunet  Harbor,  Ill  &  Ind 

4,215 

Stoneport,  Michigan 

5,207 

Indiana  Harbor,  Indiana 

3,618 

Alpena,  Michigan 

1,650 

Buffington,  Indiana 

2,856 

Alabaster,  Michigan 

1,500 

Garv,  Indiana 

3,028 

Marblehead,  Ohio 

651 

Ludington,  Michigan 

468 

Total 

50,540 

Saginaw  River,  Michigan 

2,028 

Port  Huron,  Michigan 

928 

Detroit,  Michigan 

3,623 

River  Rouge,  Michigan 

2,950 

Trenton  Channel,  Michigan 

1,023 

Wyandotte,  Michigan 

2,i64 

Lorain,  Ohio 

2,4l4 

Cleveland,  Ohio 

4,342 

Fairport,  Ohio 

2,417 

Ashtabula,  Ohio 

1,182 

Conneaut,  Ohio 

815 

Erie,  Pennsylvania 

413 

Buffalo,  New  York 

5,473 

Miscellaneous 

3,885 

Total 


50,540 


* 

^  I 
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Tabl.e  13  -  Prospective  Overseas  General  Cargo 
_ (in  Thousand  Tons) 


Harbor 

1965 

1975 

1985 

1995 

2005 

2015 

Green  Bay,  V7is. 

105 

152 

185 

198 

207 

215 

Manitowoc,  Wis. 

4 

5 

6 

7 

7 

8 

Milwaukee,  Wis. 

390 

615 

715 

805 

885 

960 

Kenosha,  Wis. 

50 

61 

68 

73 

77 

80 

Chicago,  Ill. 

260 

450 

520 

520 

520 

520 

Calumet  Harbor,  Ill-Ind 

1,160 

1,630 

1,810 

2,000 

2,190 

2,380 

Burns  Waterway,  Ind. 

- 

165 

240 

285 

330 

370 

^^uskegon,  Mich. 

68 

86 

99 

111 

122 

133 

Saginaw  River,  Mich. 

65 

95 

115 

130 

l45 

160 

Ro\ige  River,  Mich. 

275 

310 

345 

380 

410 

44o 

Cleveland,  Ohio 

380 

565 

720 

825 

930 

1,035 

Ashtabula,  Ohio 

85 

100 

120 

125 

130 

130 

Erie,  Pa. 

?4 

130 

160 

183 

204 

224 

Buffalo,  New  York 

170 

305 

355 

395 

435 

475 

Rochester,  New  York 

20 

35 

50 

60 

65 

70 

Oswego,  New  York 

45 

65 

80 

95 

108 

120 

Other  Harbors 

599 

831 

1,112 

1,408 

1,685 

1,880 

Total 

3,750 

5,600 

6,700 

7,600 

8,450 

9,200 

NOTE;  The  harbors  listed  are  those  for  which  estimates  of  prospective 
overseas  general  cargo  traffic  were  shown  in  interim  reports. 
Estimates  of  prospective  overseas  general  cargo  traffic  were  not 
developed  for  Duluth- Superior  and  Toledo  for  which  interim  reports 
were  made  prior  to  the  completion  of  the  general  cargo  traffic 
analysis . 


11.  EXISTING  AND  PROSPECTIVE  VESSEL  TRAFFIC 

a.  In  1953,  in  connection  v/ith  studios  "being  made  for  deepening 
the  connecting  channels  to  provide  a  controlling  depth  of  2?  feet,  the 
Lake  Carriers'  Association  and  other  vessel,  interests  were  consulted 
with  regard  to  the  composition  of  the  prospective  Great  Lakes  bulk 
cargo  fleet  that  would  be  developed  to  take  advantage  of  the  27- foot 
channels.  It  was  assumed  at  that  time  that  harbor  channels  vrould  be 
deepened  in  order  that  full  advantage  would  be  taken  of  the  27-foot 
depths  in  the  connecting  channels  and  in  the  St.  Lawrence  Seaway. 

There  was  then  developed  the  composition  of  the  prospective  bulk  cargo 
fleet  as  of  1985.  It  was  considered  that  tne  predictions  of  a  1985 
fleet  v;ere  still  valid  for  use  in  the  Great  Lakes  Harbors  Study,  with 
only  some  changes  in  characteristics  of  the  vessels.  Table  l4  shows 
the  classification  and  characteristics  of  the  Great  Lakes  bulk  cargo 
fleet  as  used  in  this  study.  Table  15  shows  the  composition  of  the 
Great  Lakes  bulk  cargo  fleet  in  1953 j  1957,  1965,  and  as  predicted  for 

1985. 

Table  iL  -  Glassification  and  Characteristics  of  United  States 
Great  Lakes  Bulk  Cargo  Fleet 


Class 

Over- all 
length 
(feet) 

Bulk  Carriers 

Self-1 

Jnloaders 

Draft 

(feet) 

Capacity 

(tons) 

Draft 

(feet) 

Capacity 

(tons) 

1 

Under  400 

- 

- 

- 

- 

2 

400-499 

21.0 

10,000 

- 

- 

3 

500-549 

21.3 

12,900 

22.2 

11,800 

4 

550-599 

21.9 

15,500 

21.7 

l4 ,000 

5 

600-649 

25.0 

22,100 

25.6 

20,200 

6 

650-699 

25.7 

23,300 

25.8 

22,400 

7 

Over  700 

26.5 

28,000 

26.2 

24,900 

NOTE;  Draft  and  Capacity  pertain  to  summer  season. 

b.  Studies  of  prospective  overseas  general  cargo  traffic  concluded 
that  the  type  of  ship  used  for  that  traffic  would  be  the  Maritime  .Admin¬ 
istration's  C-2  type  ship  or  foreign  ships  of  equal  size  and  capacity. 
The  C-2  type  ship  has  an  over-all  length  of  about  450  to  5OO  feet  and 
beam  of  about  60  or  65  feet,  with  cargo  deadweight  capacity  of  8,500 
tons  at  a  draft  of  25  feet  6  inches  in  fresh  water. 
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Table  15  -  United  States  Great  Lakes  Bulk  Cargo  Fleet  In 
1953,  1957,  1965  and  Predicted  for  1985 


Number  of  Ships 


Class 

1953  Fleet 

1957  Fleet 

1965  Fleet 

Estimated 
for  1985 

Bulk  Carriers 

1 

18 

1 

0 

0 

2 

69 

35 

4 

2 

3 

77 

53 

16 

5 

U 

74 

45 

15 

28 

5 

29 

107 

96 

55 

6 

2 

3 

8 

58 

7 

_ 2 

4 

12 

26 

Total 

271 

248 

151 

174 

Self-Unloaders 

1 

3 

6 

0 

0 

2 

6 

10 

3 

0 

3 

16 

10 

9 

3’ 

4 

4 

13 

13 

6 

5 

2 

8 

11 

a 

6 

1 

1 

4 

7 

7 

_0 

_0 

_o 

_2 

Total 

32 

48 

4o 

21 

NOTE:  The  bulk  cargo  fleete  listed  above  comprise  the  ships  carrying 
iron  ore,  coal,  limestone  and  grain. 
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PLAN  OF  IMPROVEl»ENT 


12.  IMPROVEIvlEHTS  DESIRED 

a.  Tsrenty-six  public  hearings  were  held  between  l6  October  1956 
and  28  February  1957*  The  hearings  covered  the  entire  Great  Lakes 
area  from  the  westerly  end  of  Lake  Superior  to  Ogdensburg,  New  York, 
on  the  St.  Lawrence  River.  The  first  hearing  held  in  Detroit, 

Michigan,  on  I6  October  1956,  covered  the  over-all  Great  Lakes 
Harbors  Study  as  well  as  the  Port  of  Detroit.  Each  of  the  other 
hearings  covered  from  one  to  several  harbors  to  assure  that  local 
interests  at  every  commercial  harbor  had  the  opportunity  to  be  heard 
at  a  public  hearing.  Transcripts  of  the  public  hearings  are  on  file 
in  the  District  Offices. 

b.  In  general,  improvements  were  requested  for  deepening  harbors 
or  parts  of  harbors  to  take  full  advantage  of  the  27-foot  channels 
being  provided  in  the  Great  Lakes  Connecting  Channels  and  ir.  the 

St.  Lawrence  Seaway.  It  v;as  emphasized  that  the  increased  depths 
requested  would  result  in  major  savings  in  cost  of  transportation  for 
the  present  and  prospective  fleets.  In  a  few  cases,  improvements  to 
harbor  entrances  and  protective  structures  were  requested  to 
accommodate  the  larger  Great  Lakes  bulk  carriers  in  the  prospective 
fleet . 

13.  plan  of  BIPROVEMENT 

a.  It  was  determined  that  interim  reports  should  be  submitted 
at  the  earliest  practicable  date  on  individual  harbors  or  portions 
of  harbors  for  which  all  necessary  information  could  be  developed  at 
an  early  date.  This  procedure  was  adopted  since  considerable  time 
would  be  required  to  determine  the  improvements  which  were  economically 
justified  for  each  coinmercial  harbor.  This  permitted  early  submission 
of  interim  reports  on  improvements  at  individual  harbors  which  were 
economically  justified  generally  for  bulk  commodity  commerce  which 
would  take  advantage  of  the  27-foot  controlling  depth  being  provided 

in  the  Great  Lakes  Connecting  Channels,  in  the  VJelland  Canal  and  in 
the  St.  Lawrence  Seaway.  .All  of  the  interim  reports  were  completed 
between  May  1959  and  September  I965. 

b.  Depths  in  the  existing  project  for  the  Great  Lakes  Connecting 
Channels,  as  authorized  by  the  Act  of  21  March  1956,  vary  from  27  feet 
to  30  feet  below  low  water  datum.  The  varying  depths  were  established 
to  provide  a  safe  draft  of  25.5  feet  for  a  Great  Lakes  bulk  cargo 
carrier  throughout  the  connecting  channels  system  i^rhen  the  level  of 
the  ruling  lake  was  its  low  water  datum  plane.  It  is  also  considered 
that  25.5  feet  is  the  safe  draft  for  the  St.  Lawrence  Seaway.  Vary¬ 
ing  allowances  were  made  between  depth  and  draft  to  accomuK^date 


different  conditions  encountered  in  the  connecting  channels  system. 

In  general,  allowances  between  depth  and  draft  were  as  follows; 

(1)  Squat  of  ship  when  under  way  from  1.0  to  2.0  feet, 
with  squat  increasing  with  speed  of  ship  and  with  thrust  of  propeller. 

(2)  Clearance  between  bottom  of  ship  and  bottom  of  channel: 

,  0.5  foot  in  sheltered  areas  with  soft  bottom. 

1.5  feet  in  sheltered  areas  with  hard  bottom,  such  as 
ledge  rock  or  boulders. 

1.5  feet  in  areas  with  soft  bottom  exposed  to  wave  action 

2.5  feet  in  areas  with  hard  bottom  exposed  to  wave  action 

The  minimum  allowance  provided  between  depth  and  safe  draft  is  1-5 
feet  with  maximum  allowance  of  4.5  feet. 

c.  The  same  allowances  between  depth  and  draft,  as  were  used 
in  the  connecting  channels,  were  used  in  developing  the  plans  of 
improvement  for  the  heirbors  in  this  report.  Additional  depth  is 
provided  in  entrances  and  outer  harbors  as  may  be  required,  cue  to 
wave  action  in  exposed  areas,  due  to  squat  of  ships  under  way,  and 
due  to  presence  of  hard  bottom.  Depths  provided  for  safe  draft  of 

25.5  feet  vary  from  27  to  30  feet.  For  design  safe  drafts  less  than 

25.5  feet,  the  same  allowances  are  used  between  depth  and  draft  as 
for  25 -5- foot  draft. 

d.  Based  on  engineering  and  economic  studies,  it  was  determined 
that  improvements  were  justified  at  30  harbors.  It  was  also 
determined  that  construction  of  one  new  harbor  was  justified.  Thirty- 
eight  interim  reports  were  submitted  on  31  harbors,  with  two  interim 
reports  submitted  on  each  of  7  harbors.  Table  I6  presents  a  brief 
statement  of  the  plan  of  improvement  included  in  the  38  interim 
reports,  and  the  status  as  of  30  June  1966,  of  the  work  acconm>lished 
on  each  of  the  projects  reconroended  at  the  3I  harbors.  Table  17 
presents  similar  information  on  improvements  recommended  in  separate 
reports  since  1956  at  7  harbors  on  the  Great  Lakes  in  response  to 
separate  Congressional  authorizations.  Details  of  plans  of  improve¬ 
ment  for  each  project  listed  in  Tables  16  and  17  will  be  found  in  the 
individual  reports.  The  depths  shown  under  Plans  of  Inprovement  in 
Tables  I6  and  17  are  the  depths  pro\'ided  in  the  sheltered  areas, 
where  depths  of  27  and  28  feet  are  shown,  the  project  will  provide 
for  a  safe  draft  of  25-5  feet  when  the  lake  level  is  at  its  low  water 
datum,  which  is  the  design  safe  draft  for  the  connecting  channels 
system. 
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Table  l6  -  Plans  of  Tjiroroveaient  Submitted  in  Interim  Repc*-ts 

And  Status  on  30  June  1966 


House 

R&H 

Harbor 

Plan  of  Improvement  Document 

Act  StatTis  30  June  1966 

(1) 

(2) 

• 

LAKE  SUPSBIOR 


Two  Harbors, 
Minn. 


Duluth-Superior, 
Minn.  &  Wis. 

(interim  Report 
Ko,  1) 


(interim  Report 
No.  2) 


Deepen  harbor  to  28 
feet  to  ore  docks. 


146/86/1  i960 


Ashland,  Wis. 


Presque  Isle, 
Mich. 

i^arquette,  Mich. 


Deepen  channels  to 
Duluth  and  Superior 
ore  docks,  including 
channels  to  overseas 
general  cargo  dock, 
and  deepen  Sui>erior 
Front  Channel  to  27 
feet. 

Deepen  channels  in 
AJLlouez  Bay,  Howards 
Bay  and  North  Channel, 
including  21st  Avenue 
West,  to  27  feet  for 
grain,  and  deepen  South, 
Upper  and  Minnesota 
Channels  to  23  feet  for 
coal,  limestone,  and 
iron  and  steel  scrap. 


150/86/1  i960 


Deepen  harbor  for  iron 
ore  tc  27  feet,  and  to 
Power  Co.’s  coal  dock 
to  21  feet. 

Deepen  harbor  to  28 
feet  for  iron  ore. 

Deepen  harbor  to  27 
feet  for  iron  ore. 


Work  is  substantially 
complete  Work  stopped 
due  to  cessation  of 
iron  ore  shipments. 

Work  authorized  in 
150/86/1  was  completed 
in  Novonber  1963. 


196/86/1  i960 


165/86/1  i960 


Work  authorized  in 
196/86/1  was  completed 
in  October  1964,  except 
for  North  Channel  which 
is  schedviled  for  comple¬ 
tion  in  Jxme  1967,  and 
for  21st  Avenue  West 
Channel  work  which  is 
deferred  indefinitely 
for  lack  of  local 
cooperation. 

Work  completed  in 
November  I962. 


145/86/1  i960  Work  completed  in 
November  1963* 

154/86/1  i960  Work  has  been  delayed 

due  to  lack  of  local  co¬ 
operation,  but  is  now 
scheduled  for  accon^lish- 
ment  in  19^. 


(1)  Document  nuaber/Congress/Session, 

(2)  River  and  iferbor  Act  authorizing  project. 


(Continued  on  foUowii^  sheet) 


Table  l6  -  Plans  of  Ijnprovement  Submitted  in  Interim  Reports 
And  Status  on  30  June  1^6  (continued) 


House 

R&H 

Harbor 

Plan  of  Improvement 

Document 

(1) 

Act  Status  30  June  1966 
(2) 

LAKE  MICHIGAII 


Green  Bay,  Wis. 


Hanitovoc,  Wis. 


^iLlva^kee,  Wis. 


Kenosha,  Was. 


Deepen  channel  through  470/87/2 
city  of  Green  Bay  to 
24  feet  for  petroleum 
products,  coal,  cenent, 
limestone  and  overseas 
general  cargo. 

Deepen  harbor  to  23  479/87/2 

feet  and  22  feet  for 
limestone,  coal,  grain, 
sand  and  gravel,  and 
overseas  general  cargo. 

Deepen  south  outer  I34/87/1 

harbor  and  channel  be¬ 
tween  piers  to  28  feet, 
and  inner  harbor  below 
first  bridges'  to  27 
feet  for  overseas  general 
cargo,  petroleum  products, 
coal,  limestone,  grain, 
sand  and  gravel,  and  for 
iron  and  steel  scrap. 

Deepen  harbor  to  25  496/87/2 

feet  for  overseas 
general  cargo. 


1962  Work  scheduled  to  start 
in  1966  and  be  completed 
in  1968. 


1962  Work  not  started. 


1962  Work  under  w^  and 

scheduled  for  completion 

in  1966. 


1962  Work  ccmpleted  in 

May  1965. 


Chicago,  Ill. 


Calumet  ifarbor. 
Ill.  &  Ind. 

(interim  Report 
Ho.  1) 


Deepen  outer  harbux-  485/87/2 

to  28  feet  for  overseas 
general  cargo. 

Deepen  outer  harbor  149/86/1 

and  channel  between 

piers  to  first  bridge 

to  28  feet  for  iron 

ore  ai¥i  stone. 


1962  Work  under  way  aisd 

scheduled  for  completion 

in  1966. 

I9&5  Work  authorised  in  I9&; 

Act  is  substantially  com¬ 
plete.  Remaining  irark, 
w’  .ch  requires  re!iK>vii^ 
small  rock  shoals, 
scheduled  for  completion 
in  19^. 


(1)  Document  aumber/Congress/Session. 

(2)  River  arjd  Harbor  Act  authorizing  project. 
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(Continued  on  foUowir^  sheet) 


Table  l6  -  Plans  of  lng>roye!2ent  Submitted  in  Interim  Reports 
And  Status  on  30  June  I966  (continued) 


House 

Harbor 

Plan  of  Improveaeat 

DocuE^nt 

Act  Status  30  June  1966 

(1) 

(2) 

LAKE  MICHIGAS  (continued) 


Calumet  Harbor, 

Beepen  remaining  bar-  581/87/2 

1962 

Worjt  authorized  in  19fe 

Ill-  &  Ind. 

bor  channel  from  below 

Act  is  under  way  aM  is 

first  bridge  to  inn^ 

scheduled  for  ccmrpletion 

(Interim  Report 

end  in  Lake  Calim^t  to 

in  1966,  except  for  minor 

Ko.  2) 

27  feet  for  iron  ore. 

widening  and  straighten¬ 

overseas  general  cargo. 

ing  at  ber^,  which  will 

coal,  grain  arid  lime¬ 

be  done  when  and  as  re¬ 

stone. 

quired. 

Indiana  Harbor, 

Deepen  outer  harbor  I95/86/1 

1960 

Work  authorized  in  196O 

Ind. 

to  28  feet,  and  channel 

Act  connleted  in  August 

between  piers  to  first 

1963. 

(Interim  Report 

bridge  to  2J  feet  for 

Ko.  1) 

iron  ore  and  stone. 

(interim  Report 

Deepen  Indiana  Harbor  22^ 

1965 

Work  authorized  in  1965 

Ko.  2) 

canal  for  distance  of 

Act  scheduled  for  com¬ 

- 

2,860  feet  upstream 
of  work  authorized  in 
i960  to  a  depth  of  25 
feet  for  iron  ore. 

pletion  in  1967. 

Burns  Vaterway, 

Construct  new  harbor,  160/88/1 

1965 

State  of  Indiana  plans 

Ind. 

including  breakwaters 

on  initiating  construc¬ 

and  dredged  basin  inside 

tion  in  1966.  State 

of  breakwaters  with 

plans  on  receiving  con¬ 

depth  of  27  feet  for 

tribution  from  United 

iron  ore,  stone,  coal. 

States  as  provided  for 

grain  and  overseas 
general  cargo. 

in  authorizing  act. 

Kaskegon,  Mien- 

Deepen  harbor  to  27  474/87/2 

1962 

Work  cojq>leted  in  tesy 

feet  for  limestone, 
coal,  cement,  petroleum 
products  and  overseas 
general  cargo. 

1965. 

(1)  ^oument  number/Ctongress/Session. 

(2)  River  ai^  Harbor  Act  authorizing  project. 

(Continued  on  following  sheet) 
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Table  l6  -  Plans  of  Improvement  Submitted  in  Interim  Reports 
And  Status  on  30  June  1966  (continued) 


House  R&H 

Harbor  Plan  of  Improvement  Document  Act  Status  30  June  1966 

(1)  (2) 


LAKE  HURON 


Alpena,  Mich. 

Deepen  harbor  to  23 
feet  for  coal. 

151/88/1 

1965 

Work  not  started. 

Saginaw,  Mich. 

Deepen  river  channel 
to  25  feet  up  to  first 
bridge  for  coal,  lime¬ 
stone,  petroleum  prod¬ 
ucts,  and  overseas 
general  cargo. 

544/87/2 

1962 

Work  scheduled  to  start 
in  1966  and  to  be  com¬ 
pleted  in  1968. 

DEEROIT  RIVER 

River  Rouge, 

Mich. 

Deepen  lower  portion 
of  river  to  25  feet 
for  overseas"  general 
cargo,  iron  and  steel 
scrap,  and  petroleum 
products. 

509/87/2 

1962 

Work  not  started. 
Scheduled  to  be  com¬ 
pleted  in  1967* 

lienton  Channel, 
Mich. 

Deepen  channel  from 
Detroit  River  down  to 
McLouth  Steel  Company 
plant  for  iron  ore 
and  stone. 

319/86/2 

i960 

Work  completed  in 
November  1963- 

LAKE  ERIE 

/ 

Toledo,  Ohio 

Deepen  harbor  to  27 
feet  and  28  feet  for 
iron  ore,  grain  and 
overseas  general  cargo. 

153/86/1 

• 

i960 

Work  completed  in 
October  1964. 

Sandusky,  Ohio 

Deepen  to  ^  feet 
for  coal. 

144/86/1 

i960 

Work  completed  in 
September  1965* 

Huron,  Ohio 

Deepen  harbor  to  27 

165/87/1 

1962 

Work  not  started. 

feet  and  construct 
detached  breakwater  for 
iron  ore,  grain  and  coal. 


(1)  Document  number/Congress/Session. 

(2)  River  and  Harbor  Act  authorizing  project.  ^ 

oo  (Continued  on  following  sheet) 


Table  16  -  Plans  of  Improvement  Submitted  in  Interim  Reports 
And  Status  on  30  June  1966  (continued) 


House 

R&H 

Harbor 

Plan  of  Improvement  Document 

Act 

Status  30  June  I966 

(1) 

(2) 

LAKE  ERIE  (continued) 

Lorain,  Ohio 

Deepen  harbor  to  27  166/86/1 

i960 

Work  is  well  advanced. 

feet,  additional  break- 

except  for  replacement 

water  cons-cruction  and 

of  railroad  bridge 

replacement  of  Hew  York, 

which  has  not  been 

Chicago  and  St.  Louis 

R.R.  swing  bridge  for 
iron  ore  and  stone. 

started. 

Cleveland,  Ohio 

Deepen  west  outer  har-  152/86/I 

i960 

Work  completed  in 

bor  and  west  end.  of 

November  1962. 

(interim  Report 

east  outer  harbor  to 

No.  l) 

28  feet,  Cuyahoga  River 
to  junction  of  Old  River 

and  lower  part  of  Old 

River  to  27  feet  for 

iron  ore,  limestone  and 
molding  sand. 

(interim  Report 

Extend  deepening  of 

1962 

Work  completed  in 

Ho.  2) 

east  outer  harbor  to 

27  feet,  and  approach 
chsinnel  to  Nicholson 

Cleveland  Terminal  Co. 
to  25  feet  for  overseas 
general  cargo  and  news¬ 
print. 

April  1965. 

Fairport,  Ohio 

Deepen  harbor  to  27  3*i-7/86/2 

i960 

Work  not  started  due 

feet  for  stone  and 

to  lack  of  local  co- 

coal. 

operation. 

Ashtabula,  Ohio 

Deepen  channel  to  ore  l48/86/l 

i960 

Work  completed  in 

(interim  Report 
No.  l) 

docks  to  27  feeu. 

June  1963. 

(interim  Report 

Deepen  east  outer  har-  269/89/I 

1965 

kork  not  started. 

No.  2) 

bor  to  23  feet  for 
stone  and  overseas 
general  cargo. 

(1)  Document  number/Congress/Session, 

(2)  River  and  Harbor  Act  authorizing  pro.ject. 

,  (Continued  on  following  sheet) 


Table  l6  -  Plans  of  Improvement  Submitted  in  Interim  Reports 
And  Status  on  30  June  1966  (continued) 


Harbor 

P3.an  of  Improvement 

House 

Document 

(1) 

RSiH 

Act 

(2) 

Status  30  June  I966 

LAKE  ERIE  (continued) 

Conneaut,  Ohio 

Extend  east  breakwater 
to  shore  and  deepen 
harbor  to  27  feet  for 
iron  ore  and  stone. 

ki5/87/ 2 

19^ 

Work  under  way.  Sched¬ 
uled  for  completion  in 

1968. 

Erie,  Pa. 

(Interim  Report 

No.  1) 

Deepen  to  iron  ore 
and  stone  docks  to 

27  feet. 

199/86/1 

i960 

Work  con^leted  in 

July  1962. 

(Interim  Report 

No.  2) 

Deepen  channel  to 
general  cargo  dock 
to  27  feet. 

3ko/8T/2 

If  62 

Work  schediuled  for 
accomplishment  in  1966. 

Buffalo,  N. 

(Interim  Report 

Ho.  1) 

Deepen  south  outer 
harbor  to  28  feet  for 
iron  ore,  limestone 
and  grain. 

151/86/1 

i960 

Work  completed  in 

May  1964. 

(Interim  Report 

No.  2) 

Deepen  channel  in  ^51/87/2 

outer  harbor  for  over¬ 
seas  general  cargo 
and  stone. 

LAKE  ONTARIO 

1962 

Work  completed  in 
October  1965. 

Rochester,  H.  Y. 

Deepen  channel  to  gen¬ 
eral  cargo. dock  to  23 
feet,  and  to  21  feet 
for  remainder  of  harbor 
for  ;oal. 

409/86/2 

i960 

Work  completed  in 
November  1963. 

Great  Sodus,  N.  Y. 

Deep.-Ci  harbor  to  22 
feet  for  coal. 

138/87/1 

1962 

Work  not  started  due 
to  lack  of  local 
cooperation. 

Oswego,  H.  Y. 

Deepen  channel  to  gen¬ 
eral  cargo  dock  to  2k 
feet  for  overseas  gen¬ 
eral  cargo  and  aluminum 

471/87/2 

• 

1962 

Work  completed  in 
November  1965. 

(1)  Document  number/congress/ Session. 

(2)  River  end  Harbor  Act  authorizing  project. 
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Table  17  -  Plans  of  In^iroveraent  which  have  been  Recommended  Since  1956, 
In  Response  to  Congressional  Authorizations,  At  7  Harbors 
In  Reports  Not  Includeded  in  Great  lakes  Harbors  Report  and 
Status  of  Each  on  30  June  1966 


Harbor 

Plan  of  Improvement 

Congressional 
Document  i 

P&H 

.  .  p 
acT.  .r 

Status 

30  June  1966 

Ontonagon  Harbor, 
r4ich.  (Lake  Superior) 

Deepen  inner  harbor 
from  15  feet  to  21  ft. 
(coal  &  petroleum 
products) 

House 

287-87-2 

1962 

Not  funded 

Kipling,  Mich. 

(Lake  Michigan) 

Provide  channel  24  ft. 
deep  (petroleum 
products) 

House 

480-87-2 

1962 

Work 

Con^leted 

Menominee  Harbor, 

Mich.  &  V/is.  (Lake 
Michigan) 

Deepen  channel  from 

21  feet  to  24  feet 
(coal  and  limestone) 

House 

113-86-1 

i960 

Not  funded 

Kev;aunee  Harbor.  Wis. 
(Lake  Michigan) 

Extend  existing  pro¬ 
ject  channel  in  inner 
harbor  ct  20  ft  depth 
(petroleum  &  .steel 
products ) 

Senate 

19-86-1 

i960 

Work 

Completed 

Manistee  Harbor, 
liich.  (Lake 

Michigan) 

Deeper,  channel  from 

21  ft  to  23  ft  (coal 
and  sand) 

House 

358-66-2 

i960 

VJork 

Under  way 

Frankfort  Harbor, 

Mich.  (Lake 
i4ichigan) 

Di-cpen  channel  frr.r. 

13  feci  to  22  ieet 
(petio.leum  products) 

Senate 

i6-39-i 

1965 

Not  funded 

Saginaw  River,  Mich. 
(Lake  Huron) 

Deepen  Bay  City  Sec¬ 
tion  from  22  ft  to  ?5 

House 

240-89-1 

1965 

VJork 

Under  way 

ft,  extending  25-ft 
depth  upstream  about 
2  miles  to  NYC  RR 
bridge  (limestone 
ship  hui icing 
terminal) 


NOTE;  1  Document  number-congress-session. 

2  River  and  Harbor  Act  authorizing  project. 


ECOKOMIC  AHALYCIS 


Ih.  SUMMARY  OF  COSTS  Al-ID  BEI'JEFITS 

a.  Table  l8  presents  for  each  of  the  38  interim  reports  the 
data  used  for  evaluating  the  plans  of  improvement. 

b.  In  a  few  cases  the  estimates  of  prospective  traffic  shown 
in  Table  18  do  not  include  all  traffic  which  will  be  benefited  by 

the  impi’ovements  recommended.  At  Duluth-Superior  and  Toledo  Harbors  the 
interim  reports  do  not  contain  estimates  of  prospective  overseas 
general  cargo  traffic  as  these  reix)rts  v?ere  completed  before  such 
estimates  were  available  from  the  overseas  general  cargo  traffic  analysis. 
Consequently,  estimates  of  benefits  were  .lot  made  for  this  traffic.  In 
many  cases  the  prospective  commerce  for  which  benefits  are  estimated  as 
shown  in  Table  I8  is  less  than  the  prospective  commerce  presented  in  the 
section  of  this  report  on  Prospective  Commerce.  In  general  the  reasons 
for  this  are  that  part  of  the  total  prospective  commerce  will  be  handled 
in  portions  of  harbors  where  further  improvement  is  not  justified  at  this 
time  or  part  will  be  carried  in  smaller  ships  with  maximum  loaded  drafts 
such  that  no  increase  in  loading  will  result  from  the  increased  depths 
recommended.  The  final  estimates  of  prospective  grain  commerce  had  not 
been  developed  in  the  Grain  Traffic  Analysis  at  the  time  interim  reports 
were  completed  for  Duluth-Superior,  Calumet  Harbor  and  River,  and  Toledo. 

The  conservative  estimates  used  in  these  reports  were  considerably  lower 
than  the  final  estimates  which  would  result  from  prospective  grain  traffic 
developed  in  the  Grain  Traffic  Analysis. 

c.  Evaluation  of  benefits  in  each  of  the  38  interim  reports  was  on 
the  basis  of  savings  in  water  transportation  costs.  Alternate  means  of 
transportation  were  not  used  as  water  transportation  costs  are  much 
lower  under  conditions  obtaining  both  before  and  after  the  improvements. 

In  many  cases  both  shipping  and  receiving  harbors  v;ere  improved.  VHiere 
indicated  the  savings  in  tran.sportation  costs  were  divided  between  the 
shipping  and  receiving  harbors  to  preclude  duplication  of  benefits.  Total 
estimated  Federal  construction  cosiis  were  $15^^399?000  and  non-Federal 
costs  were  $32,925^000  for  a  total  of  $187^324,000  with  annual  charges, 
including  increase  in  cost  of  maintenance  of  $T> 985^000.  Average  annual 
benefits  were  estimated  at  $25; 237^000  resulting  in  a  composite  benefit-cost 
ratio  of  about  3-2  for  harbor  improvements  without  considering  the  associated 
costs  for  improving  the  connecting  channels. 

d.  In  the  report  on  improving  the  Great  Lakes  Connecting  Channels 
published  in  Senate  Document  71;  84th  Congress,  1st  Session  authorized 
by  Act  of  21  March  1956  it  was  recognized  that  in  order  to  realize  the 
benefits  from  deepening  the  connecting  channels  it  would  be  necessary  to 
provide  increased  depths  at  shipping  and  receiving  harbors.  Studies  made 
in  the  connecting  channels  study^  established  that  the  costs  of  improvement 
of  harbors  to  accommodate  the  prospective  traffic  used  in  that  study 
would  be  fully  justified  by  the  savings  in  cost  of  transportation  to  such 
traffic.  The  connecting  channels  report  considered  only  iron  ore,  limestone 
and  grain.  The  Great  Lakes  Harbors  study  considered  all  traffic  that  would 


37 


require  improvements  to  harbors  in  order  to  take  advantage  of  the 
27  foot  controlling  depths  in  the  connecting  channels  and  also  in 
the  St.  Lawrence  Seaway  including  the  V/elland  Canal. 


e.  The  improvement  of  the  connecting  channels  to  provide  a 
controlling  depth  of  27  feet,  as  authorized  in  1956,  is  now  93 
percent  complete,  with  a  presently  estimated  cost  of  $127^500,000. 

This  presently  estimated  cost  includes  items  of  work  authorized  in 
19**6,  with  an  estimated  cost  of  $10,982,000  at  that  time,  and  the 
construction  of  compensating  works  in  the  St.  Clair  River,  with  a 
presently  estimated  cost  of  $6,400,000.  The  improvement  of  the 
connecting  channels  improvements  was  estimated  to  cost  $115,8l8,000 
when  authorized.  Considering  the  additional  work  mentioned  above, 
which  is  now  included  in  the  total  presently  estimated  cost  of 
$127,500,000,  it  is  evident  that  the  actual  cost  of  completing  the 
connecting  channels  improvements  will  be  substantially  lower  than 
estimated  at  time  of  authorization.  The  estimated  annual  charges  for 
work  included  in  the  District  Engineer's  report  on  the  connecting 
channels  were  $4,466,700,  which  include  annual  charges  for  providing 
South  East  Bend  cut-off  channel  in  the  St.  Clair  River  in  lieu  of 
widening  South  East  Bend,  After  the  District  Engineer's  report  was 
completed,  and  prior  to  the  time  the  report  was  submitted  to  Congress, 
it  was  determined  that  an  additional  foot  of  depth  should  be  provided 
in  South  Canal  westerly  approach  to  the  Soo  Locks,  at  an  estimated 
first  cost  of  $1,300,000  with  annual  charges  of  $48,100,  making  the 
total  annual  charges  $4,5l4,800  for  the  work  authorized  in  1956. 

f.  The  annual  charges  for  the  combined  connecting  channels -Great 
Lakes  Harbors  px'o.jects,  including  $7,965^230  for  the  harbor  improvements 
and  $4,514,800  for  the  connecting  channels  improvements,  are  $12,480,000. 
Total  annual  average  benefits  for  improvements  included  in  this  harbors 
study  are  estimated  at  $25,237,100.  These  benefits  are  required  to 
.justify  the  connecting  channels  improvements,  as  well  as  the  harbor 
improvements.  With  total  average  annual  benefits  of  $25^237^100  and 
annual  charges  for  the  combined  connecting  channels -harbors  improvem.ents 
of  $12,480,000,  the  over-all  benefit-cost  ratio  for  the  combined 
system  is  2.0. 

g.  As  indicated  in  subparagraph  e.  above,  the  current  project 
for  improving  the  connecting  channels  will  be  completed  at  a  total 
cost  which  is  substantially  lower  than  the  estimated  cost  on  which 
annual  charges  are  based.  "Ihe  harbor  improvements  covered  by  this 
report  are  now  about  52  percent  complete,  with  pre.sently  estimated 
total  cost  of  $131,200,000,  which  is  much  lower  than  the  estimated  cost 
of  $154,400,000  on  which  annual  charges  are  based.  The  reduction  in 
costs  of  both  the  connecting  channels  and  harbor  improvements  will 
result  in  enhancing  the  benefit-cost  ratio  of  2.0  for  the  combined 
pro.lects. 
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Marquetl-.e,  Mich  236,000  12,000  2)48,000  ■j,^00  Iron  Ore  50)4,000  23,700 


0)  w  ^ 
c  o  & 
0)  o  ff; 
CQ 


3  ^ 

c  <u-&e- 
c  c 
<  0) 

PQ 


S  I  CO 

o  c  ^ 
•H  o 

'P  S  'U 

o  o 


o  o  o  o  o  o 
o  o  o  o  o  o 
ONVO  C^vOCO  ^ 

av  « 

c-  <o  cvj  -a-  CO  c^ 

o\  O  -3^  C\J  C-- 
OJ  <-!  -3 


o  o  o  c  o 

O  O  C  o  Q 

c  o  o  o  o 

^  ^  •v  t\  «V 

C  O  O  m  cv 
CO  CT'VO  l/N 

iH  \0  IPi  CVl  r-! 


o  o  o  o  o 
o  o  o  o  o 

rH  VO  tr\  ^ 

t:~  if\  O  fO 
-3  sO 


0)  c  o  o 
o  o  o  o 
o  o  o 

3r  if\3f  -3 
CO  -3  J-  iH 
-3  CO 


oooooooo 
oooooooo 
o  OMTiirNONOCOkO 

CO  tr\  CO  t'vo  co^  CN 

CV!  CVI  CVJ  1-C  .-i  cu 

VO  CO  i-C  i-i 


o  o  o  o  o  o  o 

o  o  o  o  o  o  o 

o  o  o  o  o  o  o 

O  O  ir\  t~  (0-3  CO 

.3  0  0  00  r-)  CO 

(M  r-i  ro 


• 

. 

U 

'C 

rc; 

O 

o  o 

rH 

o  o 

H  CO 

u 

0) 

to  u 

0) 

U 

> 

u  Pu 

>  - 

a 

CO 

CO 

CO 

a  B 

a> 

o  u 

o  S 

0) 

:3 

c 

c  o 

3 

c 

O  CO 

rH  (D 

o 

o 

r-|  QJ 

o 

<0  rH 

4^ 

-p  o8 

CO  rH 

4^ 

osi  oS 

u  o 

c 

&} 

CO  C 

U  0 

03 

c 

0)  ^  H 

o 

0) 

<y  r-l  •H  'CJ 

o 

f-l 

0) 

•H 

'T3  C 

c  -p  a 

B 

g 

S  CO  CO  £ 

C  -p 

(0 

H 

CO 

C  O 

0)  o  o 

0) 

•H 

•H  O  (h  O 

O  0) 

o 

•H 

CO  U 

O  o 

O  M 

O  O  CO 

O  pt^  O  M 

C5 

CO  H 

o 

o 

o 

o 

o 

o 

o 

o 

o 

*s 

ir\ 

OJ 

vD 

'S 

ir\ 

C\ 

vD 

o 

O 

O 

o 

c 

O 

o 

o 

o 

•% 

ir\ 

c\ 

OJ 

cv 

VO 

cO 

.3  cu 


O  O' 

CO  VO 


CO  IfN 

c-  o 


CO 

V3 

CO 

2^ 

•H 

• 

• 

w 

r-l 

•H 

#<. 

#% 

3i 

H 

>, 

o 

(U 

CO 

o 

0) 

PQ 

CO 

O 

o 

s: 

eg) 

c 

CO 

vs 

CO 

0) 

•I-I 

3 

o 

y 

0) 

c 

H 

C 

•r4 

CO 

•H 

o 

o 

Jl/^ 

o 

Sllllllililllllill'ltfl'lilfNilil'ii"''*''''*''*’''®  . . . 


•p 

•H  O 
^  P  ^ 
<u  W3  P 
COO) 
O  U  CC 
PQ 


o  o  o  o  o  o 
o  o  o  o  o  o 

ro  OMr\  O  O 

«V 

00  O',  cr\  vO 

00  !-l  ^  or)  OO  CVI 
C\J 


o  o  o  o  o 
o  o  o  o  o 

o  o  o  o  o 

cT  o '  o'  o" 
o  o  o  o  o 

:  O  ^  ir\ 


Ci  o  o 

a  -tJ  -t3  .-J 
UK  CO 
4)  3)  <-i  Q)  c 
C  £  C  5  -J 
O  -H  O  4i  S) 

a  J  o  cj  e- 


o  o  o  o  o  o  o 

o  o  o  o  o  o  o 

r-t  inj-  o  ITl  t—vO 

^ 

r-l  CN  t- O -3-  L-.CO 

-3-  -3-  P^  ^  \J  C\J 


o  o  o  o  o  o 
o  o  c  o  o  c 
o  o  c  o  o  o 

O  O  If-,  o  o  cT 
r-l  O  O  r-i  o 
f-H  -3  r  ^  UN  *— i  r-i 


•H 

o 

o 

M 

£ 

CO 

C3 

c 

O 

a-  E 
c:  :3 

•H 

fH 

c-  e; 

to 

CtJ 

P  iH 

H 

to 

U 

V  o 

o  c 

£ 

0)  r-i 

a  u 

"H 

cac4JCn>*ri 
saOi;0>a)ca+5 
o  o  t-  ca  o  00 


3  U-(/> 
c  o 
c  s: 

<  o 


O 

o 

r-! 

I  a 

O  -H 

C  Sh 

o 

o  o-te- 

CO  ss 

•H 

2  'tS 

0) 

P 

O 

P  s 

u 

fcn 

C3  O 

S  O 

•fi 

p 

P 

to 

f>-)  U-\ 

OO  CO 


Rouge  River,  2‘?7 ,'MO  1,2J40,000  1,1497,000  77,600  General  Cargo  145,000  80,400 

Mich,  Iron  &  Steel  Scrap  215,000  58,800 

Non-Metallic  Min.  25,000  9,500 

Petroleum  Prod.  60,000  8,600 


O  O 

^co 

CD  r-i 


O  O  O 
O  O  O 

o  o  o 

0\0  t- 
CVJ  I-H 


o  o 
o  o 
o  o 

«v 

o 

o 

o 

o  o  o 

O  o  Q 
o  o  o 

c  o 

2  o 

o  o 

o  o 
•s\o 
t>co 

cT 

s  ■ 

ar  C  \0 
^  O  C.J 
vD  CU 

1 

t5 

r* 

** 

i>  o 

'X>CO 

C\J  KO 

1 

iTN 

iTS 

Jr'N 

Co  r— I 

•H 

a 

a 

&2 

•r4 

r* 

In 

o 

in 

75 

o 

a  r-i  p, 
w  H 
5  t-i 
I  c 

?v<  ffi* 


*« 

G  V  a 

G>  a: 


o  s  ps 
!V  S  o 
«  O  -H  eg 


>1 


^  pi  Q 

c  a  3  H 

P  S  'C  dS  a 

*H  <D  Cr?  Q  LO 
H  i-q  K  ^ 


O  T- 


o 

o 

o 

o 

o 

o 

o' 

«« 

tf\ 

CO 

♦% 

o 

o 

o 

H 

MD 

r-i 

O 

o 

o 

O 

o 

o 

o" 

CD 

o 

CO 

or) 

rS 

r-l 

O 

O 

o 

c 

o 

o 

CO 

fs. 

CO 

m 

CV 

♦v 

VD 

VD 

On 

o 

o 

o 

c 

o 

CD 

CO 

w 

cT 

CO 

— 

O 

O 

O 

o 

o 

o 

o 

o 

♦» 

c^ 

CN 

*\ 

CO 

VO 

cy 

-J' 

o 

o 

o 

*\ 

o 

o 

o 

o 

o 

o 

L 

o 

1  5 

o 

00 

to 

lO 

C\J  1 

! 

i 

CO, 

ecT 

Os  i 

'  5 

rs: 


mi 


-P  «a 
•H  4^ 
^  U 
Q)  o 
ii  P* 

o  o 
«  c: 

'O  H 
C  -H 
C5  ^ 
Q) 

0  -P 

o  c 

U  H 
0 

s  c 
o 

O  'O 
0 

O  -P 
>  c 

•ri  0 
4^  M 
O  O 
0  ^ 
P.Pi 
w 


o 
^  0 

(0 

p 

(/} 

0  o 
JjOO 

0  'O 

^  c 
O  0 

fH  W 
0  P 
p  •M 
C  5m 
£  0 
<  C 
0 

0 

P  Vi 

w  o 

O 

O  C 


^  u 
O  -H 

0  0 
0  a« 
p  s 
0  o 
H  a 

•H 

P  'O 
0  C 
W  < 


0 

iH 

P 

0 

£-* 


as  >o 

o  o 

o  o 

o  o 

o 

o  o 

o 

ts  as 

o  o 

o  o 

o  o 

o 

o  o 

o 

£0  <0  *0 

o  o 

o  o 

CD 

CO 

o  c 

o 

Sh  cs  c 

•*  •\ 

««  «v 

#» 

*«• 

os  3 

o  o 

O  cn 

cr*  O 

o 

o  0^ 

tf\ 

>  -H  g 

f~?  l/\ 

tr\  t"- 

O 

irv 

CVJ  1—1 

VO 

<  2 

JZt  C\J 

1—1 

lO  CVS 

C\ 

fHP- 

OI 

os  o 

•V 

«« 

#k 

os  c  o 

<\J 

CVS  CVS 

CJV 

o 

»  P:  0 


0  0  0 


Pf 


o  o 
o  o 

VO 

«s  ^ 

iH-a- 

cn 

CVS 


ITN 

CVS 


o  O 
o  o 
o  o 


CVS  \0  3D 

irv  oo  x> 

CVS  cu  ^ 


VD 

l\i 


o  o  o 
o  o  o 

CD  O  4D 

«h  •' 

CO  <3v 
VO 


CVS 


o 

o 

C7V 

& 


o 

o 

o 

o 

o 

o 

o 

o 

1— 1 

ir\ 

o 

o 

o 

1  0 

c  u 

Os 

OJ 

CVJ 

o 

O  0*<e- 

'■D 

CO 

f-i 

CO 

a  *0 

CO 

fH 

CO 

ov 

0 

•V 

CVJ 

CO 

O  O 
^2 

rOCO 
-3-  <o 


O 

O 

OO 


O 

o 

(Dv 


0  0  P  P 

0 

p4  ^  Cw 

o 

O  ^  r-i 

0  0  0 

^3 

f-l  -H 

0  s  c 

r- 

s..  sf  P 

^  S  0 

0 

3 

0  «  £  £  0 

O  > 

w 

U  -iJ 

0 

u  0  p:;  0  0 

o  o 

0 

c 

r“ 

0 

£  0' —  0 

^  u 

!-J  -H 

o 

%4 

iH  o  0  £  £ 

0  rs  a 

o  c 

CCS 

p 

o 

0  P  0  O  O  0 

0  0 

•p 

M  A 

0 

0  0  tlO  o 

>i  £  H 

£ 

U  M 

£ 

CJ  0  ^  ^  £ 

1  c 

O  f-l 

c  s 

S  0 

o 

£  £  0  0  0 

O  G  >S 

OS  0) 

P  o 

u 

0  ‘H  >  O  E>3  2 

irN<  a 

i-i  s: 

o  s 

-3  o 

tH 

O  O 

o 

o 

o 

o 

O 

0 

o 

o 

o 

o 

O 

rH  0 

CO 

o 

o 

IS" 

0 

A 

#« 

» 

G 

CVS 

N-p 

CVS 

o 

tA 

£  0 

i> 

VO 

CO 

CO 

£  Si 

cvi 

CVS 

cv.‘ 

<  o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

irv 

o 

o 

o 

o 

rH 

•V 

•V 

#» 

#« 

0 

o 

o 

C-- 

o 

P-CJ9- 

L'^ 

D— 

CO 

lf\ 

,  — • 

O 

o 

o 

o 

CO 

E-* 

»» 

•V 

•V 

<ri 

VTN 

*— 1 

VO 

ir\ 

o 

o 

c 

o 

o 

o 

o 

Q 

o 

o 

#— 1 

o 

o 

O 

o 

o 

0 

M 

\D 

CO 

CO 

t~ 

o 

0 

00 

CO 

VO 

f- 

CO 

o 

CO 

0 

#v 

•v 

»» 

CVI 

CVJ 

•4- 

rH 

1-1 

OJ 

• 

* 

» 

o 

O 

p 

o 

o  s 

£ 

•H 

o 

•rl 

O 

P  P 

p 

•ri 

P  P 

p 

a 

O  Pa 

p< 

P 

O  Pa 

p* 

O 

o: 

a: 

o 

Pi 

o:: 

p 

» 

•V 

u 

m 

'O  S 

£ 

0  e 

B 

0 

HI 

£  P 

•H 

p 

iH  “rl 

•H 

/V* 

0  MO 

M 

M 

G  M 

M 

iH  0  fH 

0  CVJ 

O 

p  0 

0 

0  P 

P 

P< 

0  P 

P 

>  £  • 

£  • 

W 

P  £ 

£ 

E2 

0  H-l  O 

W  ^ 

•H 

P  M 

M 

<5 

P'— ^  ^ 

0 

tj-w 

i-i 

O 

< 

TabJx-  l8  -  Ks1.ima1-.ec  of  Code,  Ajinua].  Cliarges ,  rroc;K<-t  ivo 

Arul  Comparison  of  Benefits  and  Cod-s  !\r  Preseiil  t'll  in  Into 


i 


o 


cj 


O 

o. 

o 


m)  m 

V 

o  ^ 
o 


W  o 
o 


w  ss 
O  D. 


»  o 


a  < 

I 


c  o-^ 


O  *3 
01 

O  'C  *U 
^02 
0?  ^  a) 

>  -»-*  a 

|<  s-  i 

Cl  o 
Cl  c  u 

>  O  Cl 


01  O  3 

c  a  cc 

Cl 


3 

f-t  ^ 

O  -H 


3  O  t3 
O  Cl  ^ 


O- 

•a 

o 

Ua 


o 

M 

3 


o  o  o 
c  o  o  o 
U^  o  O  ITV 


Q»o 


C\-3-  ^  ON 
-H  O'.  PO  CV!I 


O 

O 

O 


t-  o\ 

t-i 


o  c  o  o 
o  o  o  o 

cT 

L'N  o  o  ■-: 


o 

o 

cT 

o 


o 

O 

o 

O 

f*l 

O 

3 

•» 

♦i 

o 

3  -&5“ 

o 

f— 1 

3 

r>^ 

o 

o 

ITN 

J- 

o; 


o 

o 

o 

U'\ 

vO 


o 

M 


& 

c 


I. 

o 

■»3 


y 

o 


53 


I:A 


O 


8 -  ‘ 


^co 


8^ 


C  O 

o  o 
o 

iTv  C 

o 

C\i 


M  i-« 

r* 

a 

o 

c 

Cl 

CJ'^ 

to 

—  ^ 

c 

“ 

Lt 

u 

a  -w 

a 

a 

a 

O  ^ 

&■ 

5 

•> 

o 

CJ 

c? 

o 

0 

a 

B 

Cl 

im 

fH 

-H 

f-*  3 

c* 

a 

Cl 

a 

K  C 

>  c: 

c 

w 

S.4 

c 

a 

U  -( 

-i  Cl 

>- 

01 

rH 

01 

f-4 

O  £ 

3 

t 

a 

C5 

c 

O 

C  3 

C?  C 

Q 

£C 

>i 

o 

O 

3 

01 

o 

y  f-i 

Cl  U 

Jii 

i/'* 

c 

£C 

w 

CJ 

o 

C  < 

W 

O  15 

Q 

o 

o 

u  a 

CO 

O 

o 

o 

Cl 

O 

c^ 

t- 

t: 

a 

to 

«K 

a 

H 

CO 

fj  t? 

c 

a 

\D 

Cl  o 

JC 

_2j 

t3<J 

<  o 

3  rs 

C  a 

Q 

O 

o 

O 

r^i 

O 

o 

O 

o 

a  ^ 

r-i 

♦» 

a  *H 

a 

ir\ 

O' 

o 

c  ^ 

t- 

CO 

a  Cl 

o 

o 

r-» 

<  a 

t-» 

o 

o 


c 

CO 


»  <• 
S5  >* 

*u 

c  • 


«  >s 
Cl  3 


>• 

s 


o 

C9 

3 

3 

o 


I 


DISCUSSION  MD  RECOMMENDATION 


15.  DISCUSSION 

a.  The  Great  Lakes  navigation  system  includes  two  major  elements^ 
the  harbors  and  the  through  channels  hc-tween  the  lakes,  including  the 
Welland  Canal.  Full  utilization  of  "ne  system  also  requires  a  deep-draft 
channel  from  Lake  Ontario  to  the  sea,  via  the  St.  Lawrence  Seaway.  In 
1956,  improvement  of  the  connecting  channels  from  Lake  Erie  to  the 
three  upper  lakes,  Huron,  Michigan  and  Superior,  was  authorized  to 
increase  the  controlling  depth  in  downbound  channels  from  24.8  feet  to 

27  feet,  and  in  upbound  channels  from  21  feet  to  27  feet.  An  increase 
in  controlling  depth  from  25  feet  to  27  feet  was  being  provided  in 
the  Welland  Canal  between  Lakes  Erie  and  Ontario  at  the  same  time. 

Between  Lake  Ontario  and  Montreal,  and  the  St.  Lawrence  Seaway  was  being 
constructed  to  provide  modern  ship  locks  and  provide  a  27 -foot  controlling 
depbh  to  replace  the  small  locks  and  canals  with  limiting  depths  of 
l4  feet.  From  Montreal  to  the  sea,  a  35 -foot  ship  channel  was  available. 
Depbhs  of  27  feet  have  been  available  in  the  Welland  Canal  and  St.  Lawrence 
Seaway  sinr  ,  1959^  and  in  the  connecting  channels  above  LaKS  Erie  since 
June  1962. 

b.  Maximum  controlling  depth  in  Great  Lakes  harbors  was  25  feet 
when  this  study  was  authorized,  with  many  harbors  with  lesser  depths. 
Deepening  of  harbors  was  necessary  in  order  to  take  advantage  of  increased 
depths  in  the  through  channels.  Consideration  was  given  to  all  commercial 
harbors  to  deteimiine  the  increased  depths  and  other  improvements  which 
could  be  justified  at  this  time  to  accommodate  the  traffic  which  would 
take  advantage  of  the  27 -foot  depths  in  the  through  channels.  Comprehen¬ 
sive  traffic  analyses  wer..'  made  of  the  five  major  commodities  which 
would  be  carried  in  ships  that  could  take  advantage  of  these  channel 
depths.  Such  traffic  analyses  were  made  for  iron  ore,  coal,  limestone, 
grain  and  overseas  general  cargo.  Traffic  studies  for  other  commodities 
were  made  as  required  for  individual  harbors.  Coordination  with  all 
interests  was  effected  through  public  hearings  and  contacts  with 
navigation  interests,  industry,  port  authorities  and  other  local 
interests,  and  with  other  interested  Federal  agencies.  Full  consideration 
was  gi’/en  to  the  views  of  all  concerned. 

c.  Improvements  were  determined  to  be  justified  au  31  harbors. 

These  improvements  were  recommended  in  38  interim  reports,  all  of  which 
have  been  authorized  and  construction  of  improvements  is  aboux  52  percent 
completed.  The  coii5)osite  benefit-cost  ration  for  all  improvements 
reconmiended  in  the  interim  reports  is  3-2.  Excess  benefits  over  costs 
for  harbor  improvements  are  required  to  justify  the  current  improvements 
to  the  connecting  channels.  Consequently,  a  combined  benefits -cost 
ratio  was  developed  for  the  connecting  channels-harbors  system  using 
total  costs  for  both,  and  using  benefits  developed  for  only  the  harbors. 

The  benefit-cost  ratio  of  combined  connecting  channels-harbors  system 
improvements  is  2.0. 

d.  In  view  of  the  general  nature  of  the  benefits  to  be  realized, 
all  costs  for  channel  dredging  and  improvements  to  harbor  structixres 


or  construction  of  new  structures,  and  the  cost  of  aids  to  navigation 
will  he  borne  by  the  United  States.  Lands,  easements  and  rights-of-way, 
dredging  outside  of  Federal  channels,  including  deepening  along 
docks,  reconstruction  and  strengthening  of  docks  as  may  be  required, 
and  alteration  of  utilities  is  being  accomplished  by  local  interests. 
Local  interests  have  been  very  active  in  a  major  program  of  improving 
existing  dock  facilities  and  constructing  new  docks  to  handle  the 
large  increase  anticipated  in  overseas  general  cargo.  Most  of  the 
facilities  required  were  constructed  so  as  to  be  available  when  the 
harbors  were  deepened  accommodate  this  traffic.  Local  interests 
are  also  required  to  provide  assurances  that  they  will  hold  and  save 
the  United  States  free  ffom  claims  for  damages  due  to  the  construction 
and  maintenance  of  the  improvements. 

e.  There  are  several  outstanding  Congressional  authorizations 
for  studies  of  Great  Lakes  harbors.  The  results  of  these  studies  will 
be  submitted  in  separate  reports  Additional  information  on  recommended 
and  alternative  project  modifications  called  for  by  Senate  Resolution 
l48,  85th  Congress  is  contained  in  attachments  to  each  of  the  3B  interim 
reports . 

16.  CONCLUSION 

It  is  concluded  that  the  harbor  improvements  recommended  in  the 
interim  reports  and  the  Great  Lakes  Connecting  Channels  project 
authorized  in  1956  are  justified  by  a  wide  margin  of  benefits  over 
costa'  as  a  combined  system.  It  is  further  concluded  that  the  hairbor 
improvements  recommended  will  permit  full  utilization  of  the  St.  Lawrence 
Seaway. 

17  3EC0MMEINDAT10N 

It  is  recommended  that  this  finsil  summary  report  be  accepted  as 
completing  the  survey  investigations  in  response  to  the  authorizations 
for  the  GreSt-Lakes  Harbors  Study.  Because  of  the  public  interest  in 
this  study  and  its  value  to  the  local  authorities,  it  is  further 
recommended  that  this  report,  with  its  accompan;;)ring  plates,  be  published. 
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